Attachment 1 - Flow Frequency Memo



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office
4949-A Cox Road Glen Allen, Virginia 23060

SUBJECT: Flow Frequency Determination
Proposed Amelia Courthouse STP — VAO09 1707

TO: Jarad Morton

FROM: Jennifer V. Palmore /éf/
DATE: September 9, 2005
COPIES: Modeling File

The Amelia County Sanitation District has applied for a new wastewater treatment plant discharge to Smacks Creek
near Amelia Courthouse, VA, Stream flow frequencies are needed for use in developing water quality models and
toxic effluent limitations for the VPDES permit.

According to records, the only streamflow measurements that have been collected in VAP-J10R were taken on the
Appomattox River and are not comparable for use in this analysis. However, the DEQ conducted fifteen flow

Deep Creek near Mannbore, VA (#02041000)
Drainage Area = 158 mi®
Period of Record = 1947-2003

1Q30=0.21 cfs High Flow Q10 = 25 cfy
1Q10 = 0.80 cfs High Flow 7Q10 = 29 cfs
TQI0=1.0cfs High Flow 30Q10 = 46 cfs
30Q10 =28 cfs HM = None

30Q5 =53 cfs

Nibbs Creek above Courthouse Branch at Amelia Courthouse, VA (#02040590)
Drainage Area = 17.81 mi®
1Q30 = 0.04 cfs High Flow 1Q10 = 2.39 cfs
1Q10=0.13 cfs (p oy MGI) High Flow 7Q10 = 2,72 ¢fs
7Q10 = (.15 cfs {¢.0%7 mad)  High Flow 30Q10 = 4.03 cfs
30Q10=0.37 cfs HM = None
30Q5=0.64cfs {1 med)




Smacks Creek at discharge ?oint
Drainage Area = 6.40 mi
1Q30 = 0.01 cfs (0. (06> #6%)  High Flow 1Q10 = 0.86 cfs
1Q10=0.05cfs { ».& 33 M6&D) High Flow 7Q10 = 0.98 cfs
7Q10=0.06cfs { 5, 5y LD High Flow 30Q10 = 1.45 cfs
30Q10=0.13 ¢fs{ ¢, 054 i) HM = None
30Q5 =0.23 cfs fe,is m {;{.}}

The high flow months are December through April. The values at the discharge point were determined by drainage
area proportions and do not address any withdrawals, discharges, or springs.

If you have any questions about this analysis or need any additional information, please let me know.

SRRt
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Nibbs Creek above Courthouse Branch near Amelia Courthouse, Va. (#02040590)
vs Deep Creek near Mannboro, VA (#02041 000)

Nibbg Smacks
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Deep Creek near Mannboro
Flow Data (cfs) Flow Frequencies (cfs)
Date Deep Nibbs Deep
10/15/1996 106 7.39 0.21 1Q30
5/16/1997 81 7.81 SUMMARY QUTPUT 0.80 1Q10
10/7/1897 5.5 1.38 1.0 7Q10
9/14/1998 2 0.65 Regression Statistics 2.8 30Q10
9/23/1998 7.4 1.58 Multiple R 0.953434 5.3 30Q5
5/13/1999 24 3.00 R Square £.909036 25 HF 1Q10
6/8/1999 10 1.46 Adjusted R Square 0.902039 29 HF 7Q10
8/10/1999 3.2 0.04 Standard Error 1.148065 46 HF30Q10
5/10/2000 55 4.14 Observations 15 Noene HM
5/10/2001 32 4.38 Ann Avg
1/10/2003 122 6.25 158 DA
3/19/2003 124 7.46 Dec-Apr
6/25/2003 137 2.15 Period 1947-2003
10/2/2003 116 8.02
11/25/2003 150 11.80




Attachment 2 - Process Diagrams<
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Attachment 3 — Sewage Sludge Proposed Haul Route
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Attachment 4 -Topo Map




‘7 &
S 5
! ye
: D
‘
' .
ol il
;
¢ T
i "
i N
H -+
N t
Yt i
3 - i
. ; ' b
‘ R |
. { i
' . : | i i'i
. t ! . i
|
: Co
/ i i
'f’ (Ii 5 b ] t-.‘]
- s 3 i 1N |
; ) O
»- ¢
. :
i

=~ NEW DISCHARGE—— \_/7'"
| . LAT.:N37°20 158"

LONG. - W 77°56' 1.8" | |

VICINITY MAP

&y
B £

USGS QUADRANGLE:
AMELIA COURT HQUSE, VA,
PREPAFED 87:

B Consultants, loc.

o fngineers « SuEx;'ey;vars . La]:gf}azym -
Plang tors - Bavironmental Services
i?hp;;:tity & South Hill, Vivginia




Attachment 5 - STORET Data




Ambient Stream Data

Station_ID | Collection_Date_Time Field pH | DO_Probe | Temperature Field_Data_Comment
(84) {mg/l) () —
2-SMK002 57 8/20/03 11:45 £.98 7.59 2173 NORMAL FLOW
10/8/03 11:40 6.85 8.97 15.35 NORMAL FLOW
12/2/03 12:55 6.61 11.71 5.88 NORMAL FLOW.,
2124/04 12:20 7.07 12.58 8.12 NORMAL FLOW.
4/29/04 12:30 6.99 10.25 15.27 --
6/2/04 11:55 7.11 8 19.93 NORMAL FLOW
6/29/04 13:15 7.07 7.91 21.13 NORMAL FLOW
9/2/04 11:30 7.08 8.37 20.85 ABOVE NORMAL FLOW
11/18/04 13:00 6.92 10.47 10.73 --
1/4/05 11:05 7.09 10.52 11.38 NORMAL FLOW
6.97 12.92 2.67 NORMAL FLOW
Max 7.11 12.92 2173
Min 8.61 7.59 2.67
Average 5.98 9.94 13.73
90% 7.08 12.58 2113
10% 885 7.91 5.86




Ambient Temperature Data, High Fiow Months {Dec - Apr)

Station_ID | Collection_Date_Time | Temperature Field_Data_Comment
{Cc)
2-SMK002.57 12/2/03 12:55 586 NORMAL FLOW.

2/24/04 12:20 512 NORMAL FLOW.

4/29/04 12:30 15.27 --

1/4/05 11:05 11.38 NORMAL FLOW

3/3/05 10:55 2.67 NORMAL FLOW
YT s o

2.67

B.26

13.71

3.95




00'GE oy'ee £0°0 G40 70'0 0¥0
00063 00'0g 560 2z 0 go'0 2190
99l 9e'GZ 00 810 §S0°0 £5°9
0006 GlL'¥l 200 £L°0 P00 6E°0
00°08¢ 00Ze 800 ¥Z0 L0 0L
0'og O¥e 00200 ooz o Joy0o 005+ ¢
0001 09¢ Q0EG0 00840 qor00 ooZr 0 5811 G00z/4/1L
964 oze 00¥0'0 Q0610 0oro o 000y 0 00-E} ¥00Z/RL/1E
0'08¢ FEe £090'0 00610 0o¥Qo 00850 014 ¥002/2/6
0081 c'8e 00F0°0 00Z2Z°0 00¥0'0 0iv0 §i:Ei ¥002/62/9
[T 0'og 00F0°C Go0vzZ 0 GOLE'0 00580 5611 $00Z/219
[T 652 00700 0asL o 00500 00240 Q€24 POOT/BElY
0'ss L'l 06800 00810 00¥G 0 006€°0 0c.ZL $O0Z/vE/Z
00§ a¥e acr00 Qogl'o Q0700 00590 8521 £00Z/er2L
4'oglL £¥e 0ce00 00EL0 [si0kY a60% 0 CP:LL £002/9/01
0051 £4Z 00500 00430 0cko'o 0CPO L §p’L 1 £002/02/8 LG ZOOMAS
TIN00L/ON) (EOOVD (N SEybu) 3G
di - 03U |se 1B} pejo) | (d se yBu oy | 1 iejog eremn | (N se yBu) g0y {N se |/Bw)
~HOD '3 ‘$SoupiEH ‘snsoydsoyd Shld 9EHUN ‘ejuownuy ‘uaBoniN | jejol ‘usboann § aws 1 aeq uonaaion | ar uonwg

eJeq LWEaNg Jualguly




[ TiAN]oEy TINN{GG00'S MO WIRHON ¥l 189 " Z6 8 5T £0 8] 860l S00ZHRIE0
TINNIGozZY TINN| 00008 MOT TWNEON Wi B0 260l 8E11 £0 §] 0Tl 00200
THINIDooY TINN]ood0's TINN H] 69 [ b0l £1 T} £0 8| 00%E s0DEBLILL
7 TINN[0Dgs TN COCO £ MO TWWHON SA0EY Hi 807 E8 G807 £ Si _ OF'}1 YOOT/c0Rs
L TNN[EoiE TINNI0000°'G MO TYWHON Y 164 (N 20 S!  SLE| V002620
____TinNlcogy JINN[0o00 L MO TVIRHOR ] 7 q 561 £0 S 55733 ¥D0Zic0/s0
TIANIG0Z. TINN[oBo0S TN Wi 66G | SZ0i e €0 [ OE:Zl voBe/BE/v0
TINN[00SE IANIOC00 ' § MO TYWEHON 4| 207 85z} Zi9 [ S 0221 ¥O0Z/v2(z0
TINN|oose TINN{D000'S ‘MOTH TYWHON bl 193 [ 98'G D 5 SG-2} E00Z/COZ)
L INNTGods TINN[0000'9 MOTF TYINHON N /68 SE 5L £0 S| O¥'Ll £80z/80i0L
TINNIGOYO'| TINNIOBCO ¥ MO TYWHON df 869 852 €Lz €0 S| S¥il EC0ZIOTIRG] LS Z00MINS-
juetion] 2sad ol BUiguo| id pRid [shaid oG | SNBRS Swa 505G | o650 Gideq] sillL aieq) uoiaios D
vaU LG w:ﬁ..) wﬁ.oO WO 3N
INSY|  (VOW) I1EVHLHINON
HOW) TWLOL 'NIDOM IN WLIOL ‘3NGISIY| swey
00500 GES00; Wik




TINNIGEOE ) T1AnTo000 05 TINN[0000 ¥E TINN[eoze TINN[odLE njoors 5501 S00Z/E0/80
TIANIGO0D | & TINNIG000 5oL FINN| 6060 92 TINNICeED TIN[008Y nocre 30:1k S00T/H0/10
TIONID060 1 TINIGo00'SZ TINN| 6066 ZE TINNIG0PG TIANIG06L TIINO0r0 00:CL PO0ZEILL
TINIOBO0 71 TINNI0G00 cag TIANI00BY €2 TN 0090 TIN CeEL TINNGGFD GE'11 ¥ODZ/Z0/60
TINNI0006 2L TINN{ 0000 051 TINNIDGOC B TINN[O0PD’ TINNICGZZ. NIG0PD G} £} Y002/62/90
TINNI000G 02 TINN{ 000052 TN 0BC0 OF TINN|GOYD TN 00VE 1INN{00LL oGt | $0NZIZ0/90
TINN|0000 2h TINN| 000062 TINNIGO0B 2 TINN{0OPG TINN|O0GL TINNIODSO OE 2L POOZ/6E/VE
TION|0000 €L TINN{0000 S TINNICO0L v TInN[ooEe THIN{ODBL rHooro 02:2L ¥O0ZIVeIE0
TINN]0000 21 TINN{0G20 05 TINNIO000 72 TINNIGoHE TInNoogL TINN{OOWD 5G-¢) £00Z/E0ITE
TINN{GG00 ¥l TINN{OD00 001 TINNI000E V7 TINNIOCED TInN|ooEE 1] 00v0 QViLL £002/B0/01
TINN]G000° 91 TINNIGOC0 081 TINN[OD0E 42 TINNICOSG TiANIDoZL TInN[oor0 SbiLL £002/0¢/A0] 45 Z00MY
Blut] ajeq USHo80) P
|HPOD it ] SHE M P00 Won aREA apon oo aniea, apus) _&GO SNjeA Sp00 WO ﬁmﬁ) B|peD WO w:ww.)
AN ‘SLIND ALIGREENAL N
OIHIINOTIHEAN TNDOL/ON {E0vD 8Y {d SY YOI SV VOW! 130 | W01 (N 8% VOW) TYLOL
AYVTALIQIENNL D510 - 1102 31 VoW TVI0L ‘SSANAMYH] TVA0L ‘SNHOHSOH] "SIVHLIN S1d SLRELIN VINCRINY NIDOHLIN
64028 8rele 00600 59800 0E900 61800




Attachment 6 — Stream Sanitation Memo




MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office

4949-A Cox Road, Gien Aflen, VA 23060-6296 B04/527-5020

SUBJECT: Stream Sanitation Analysis — Smacks Creek
Proposed Amelia Courthouse STP (VA0091707)

TO: Jarad Morton

FROM: Jennifer V. Paimore %/

DATE: _ October 12, 2005

A request for a stream sanitation analysis for a proposed Amelia Courthouse Sanitary District wastewater
treatment plant was received on August 11, 2005. The discharge will be located on Smacks Creek on the
upstream side of the Route 627 bridge. The proposed design flow of the facility is 0.999 MGD.

The water quality of Smacks Creek was sampled at the Route 153 bridge from 2003-2005. This is
approximately 4 miles downstream of the proposed discharge. The data retrieval is attached. The data
meets current Water Quality Standards and the dissolved oxygen values are considerably above the
minimum standards; therefore, the creek is considered a Tier 2 water and antidegradation is applied.

A flow frequency analysis was performed on September 9, 2005. The analysis is attached. The 7Q10
flow of Smacks Creek at the proposed discharge point is 0.04 MGD (0.05 cfs).

A site visit was performed by Jennifer Palmore and Jarad Morton on October 6, 2005. Although the
stream has a low velocity, there is a well-defined channel and no evidence of a dissolved oxygen problem,
as discussed above, therefore the stream was considered modelabie using DEQ's Regional Model 4.1.
The modeling input and output are attached. The model indicates that with a discharge flow of 0.999
MGD the following limits are necessary to maintain a maximum 0.200 mg/L decrease in background
dissolved oxygen at 7Q10 conditions:

Q: 0.989 MGD
cBOD:: 5 mg/L
TKN: 3.0mg/L
DO 6.9 mg/l.

i you have any questions about this analysis or need any additional information, please do not hesitate to
contact me, .



REGIONAL MODELING SYSTEM  VERSION 4.0
Model Input File for the Discharge

File Information

File Name:
Date Modified:

to SMACKS CREEK.

C:A\Documents and Settings\jvpalmore\My Documents\models\Amelia Cour
Cctober 12, 2005

Water Quality Standards Information

Stream Name:
River Basin:
Section:

Class:

Special Standards:

Background Flow Information

Gauge Used:

Gauge Drainags Area:

Gauge 7Q10 Flow:

Headwater Drainage Area;
Headwater 7Q10 Flow:
Withdrawal/Discharges:
Incremental Flow in Segments:

Background Water Quality
Background Temperature:
Background cBODS:

Background TKN:
Background D.O.

Model Segmentation

Number of Segments:
Model Start Elevation:
Model End Elevation:

SMACKS CREEK

James River Basin

5¢

il - Nontidal Waters (Coastal and Piedmont)
None

02040590 Nibbs Creek above Courthouse Branch

17.81 Sq.Mi

0.097 MGD

6.4 Sq.Mi. .

3.485683E-02 MGD (Net; includes Withdrawals/Discharges)
0 MGD

5.446379E-03 MGD/Sq.Mi.

28 Degrees C
2 mg/l
0 mgh
7.0959854 mg/l

1
245 ft above MSL
227 # above MSL



REGIONAL MODELING SYSTEM  VERSION 4.0
Model Input File for the Discharge
to SMACKS CREEK.

Segment Information for Segment 1

Definition_Information
Segment Definition:
Discharge Name:
VPDES Permit No.:

Discharger Flow Information

A discharge enters.

VA0091707 PROPOSED AMELIA COURTHOUSE STP

Flow: 0.988 MGD
¢BODS: 5 mgfl

TKN: 3 mg/

D.0.: 6.9 mgh
Temperature: 28 Degrees C

Geographic Information

Segment Length: 1.23 miles
Upstream Drainage Area: 6.4 Sa.Mi
Downstream Drainage Area: 0 Sq.Mi.
Upstream Elevation: 245 Ft.
Downstream Elevation: 227 Ft
Hydraulic Information
Segment Width: 18 Ft.
Segment Depth: 3 F
Segment Velocity: 0.025 Ft./Sec.
Segment Flow: 1.034 MGD

Incremental Flow:

Channel Information

-0.035 MGD (Applied at end of segment.}

Cross Section: Rectangular

Character: Moderately Meandering
Pool and Riffle: No

Bottom Type: Silt

Sludge: None

Plants: None

Algae: None



modout
"model Run For C:\Documents and Settings\jvpalmore\My pocuments\models\amelia
Courthouse STP Smacks.mod on 10/12/2005 2:44:53 PM

“Model is for SMACKS CREEK.'
"Model starts at the VA0091707 PROPOSED AMELIA COURTHOUSE STP discharge.”

"Background pata"
”CBODS” "TKN" IIDO!! "Tem

lf(mgd)ﬂ’ !l(mg/‘|)li H(mg/'l)ii H(mg/1)|l I!deg CII
.0349 2, 0, 28

"D1scharge/Tr1butary Input Data for Segment 1"
'Flow', "¢BODS", T'TKN "Temp"
H(mgd)ﬂ H(mg/‘l)ﬂ, H(mg/'l)!! l!(mg/‘l)"’ lideg C“

"Hydraulic Information for Segment 1"

“Len th" "W1dth" "Depth" velocity"
" (m_‘ L} (ft) " [} (,Ft) n " (.Ft/sec 3
1.23, 18, 3, 025

"tnitial Mix values for Segment 1"

"Flow", "DO", "cBOD", ~ "nBOD "posat”, “Temp"

1" (mgd)!l’ !l(mg/a)lll I (mg/}) L] " (mg/‘l)"’ l!(mg/'l)!l lideg Cl!
1.0339, 6.907, 12.247, G, 28

"rRate Constants for Segment 1. - (All units Per Day
1 kl“ “kl@T" L1} kztl I!kz@-r!l llkn“ R "kn@T" “BD

"BD@T"
.7, 1.011, 8.78. 10.615, .15, 278, 0, 0

"

"output for Segment 1
"Segment starts at vAD091707 PROPOSED AMELIA COURTHOUSE STP"

"Total", "Segm.'

“D-‘ S.t “D‘l §.t 1 "DO“ y UCB HnBODH
n(m_l)u’ n(m,‘)u' u(mg/-‘)n, Il(mg/‘l)u’ u(mg/-[)u
0, 0, 6.907, 0

.1, .1, 6.903, 9.566, 0

.2, .2, 7.098, 7.472, 0

.3, .3, 7.098, 5.836, 0

.4, .4, 7.098, 5, 0

.5, .5, 7.098, 5, 0

.6, .6, 7.098, 5, 0

Ty .7, 7.098, 5, 0

.8, .8, 7.098, Sy 0

.9, .9, 7.098, 5, 0

1, 1, 7.098, 5, 0

1.1, 1.1, 7.098, 3, 0

1.2, 1.2, 7.098, 5, 0
1.23, 1.23, 7.098, 3. 0

“END OF FILE"

Page 1



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office
4949-A Cox Road Glen Allen, Virginia 23066

SUBJECT: Flow Frequency Determination
Proposed Amelia Courthouse STP - VADOD9 1707

TO: Jarad Morton

FROM: Jennifer V. Palmore fﬁff'/
DATE: September 9, 2003
COPIES: Modeling File

The Amelia County Sanitation District has applied for a new wastewater treatment plant discharge to Smacks Creek
near Amelia Courthouse, VA. Stream flow frequencies are needed for use in developing water quality models and
toxic effluent limitations for the VPDES permit.

According to records, the only streamflow measurements that have been collected in VAP-J10R were taken on the
Appomattox River and are not comparable for use in this analysis. However, the DEQ conducted fifteen flow
measurements on Nibbs Creek in an adjacent watershed from 1996 to 2003. The measurements were made above
the confluence with Courthouse Branch near Amelia Courthouse. The measurements were correlated with the same
day daily mean values from the continuous record gage on Deep Creek near Mannboro, VA (#02041000). The
measurements and daily mean values were plotted on a logarithmic graph and a best fit power trend line was plotted
through the data points. The required flow frequencies from the reference gage were plugged into the equation for
the regression line and the associated flow frequencies at the measurement site on Nibbs Creek were calculated.
Drainage area proportion was then used to calculate the flow frequencies on Smacks Creek at the discharge point.
The data for the reference gage, measurement site, and discharge point are presented below and the regression
analysis is attached.

Deep Creek near Mannboro, VA {(#02041000)
Drainage Area = 158 mi’
Period of Record = 1947-2003

1Q30=0.21 cfs High Flow 1Q10 = 25 cfs
1Q10=0.80cfs High Flow 7Q10 = 26 cfs
TQIO=1.0cfs High Flow 30Q10 = 46 cfs
30Q10=28cfs HM = None
30Q5=53cfs

Nibhs Creek above Courthouse Branch at Amelia Courthouse, VA (#02040590)
Drainage Area = 17.81 mi’

1Q30 = 0.04 cfs High Flow 1Q10=2.3% ¢fs
1Q10=0.13cfs High Flow 7Q10 =272 ¢fs
TQI0=0.15cfs High Flow 30Q10 = 4.03 cfs
30Q10=0.37 cfs HM = None

30Q5 = 0.64 cfs




Smacks Creek at discharge Emint
Drainage Area = 6.40 mi

1Q30 = 0.01 cfs High Flow 1Q10 = 0.86 cfs
1Q10 = 0.05 cfs High Flow 7Q10 = 0.98 cfs
7Q10 = 0.06 cfs High Flow 30Q10 = 1.45 cfs
30Q10=0.13 cfs HM = None

30Q5 = 0.23 cfs

The high flow months are December through April. The values at the discharge point were determined by drainage
area proportions and do not address any withdrawals, discharges, or springs.

If you have any questions about this analysis or need any additional information, please let me know.




~ &

Nibbs Creek above

Courthouse Bra

near Amelia Courthouse, Va. (#02

vs Deep Creek near Mannboro, VA (#02041000)

590)

100

10

Nibbs Creek

0.1

0.01

"

t

0.8537

i
L

y = 0.1533x

SR R

0.1

10

100

Deep Creek near Mannboro

TP

1000

Flow Data {cfs)

Date Deep
10/15/1996 100
5/16/1997 81
10/7/1997 5.5
9/14/1998 2
9/23/1998 7.4
5/13/1999 24
6/8/1999 10
8/10/1999 3.2
5/10/2000 55
5/10/2001 32
1/10/2003 122
3/19/2003 124
8/25/2003 137
10/2/2003 116
11/25/2003 150

Nibbs
7.39
7.81
1.38
0.55
1.58
3.00
1.46
0.04
4.14
4.36
6.25
7.46
9.15
9.02

11.80

SUMMARY OUTPUT

ﬁ:‘&gression Stalistics

Multiple R

R 8quare
Adjusted R Square
Standard Error
Observations

0.953434
0.909036
0.902039
1.1460865

15

Fiow Frequencies (cfs)

Deep
0.21
0.80

1.0
2.8
53
25
29
46
None

158

1Q30
1Q10
7Q10
30Q10
30Q5
HF 1Q10
HF 7Q10
HF30Q10
HM
Ann Avyg
DA
Dec-Apr
Pericd 1847-2003

Nibbg Smacks
0.04 0.41
0.13 0.05
0.15 0.06
0.37 0.13
0.64 0.23
2.39 0.86
272 0.98
4.03 1.45
None Nora
17.81 6.40




